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Description
FIELD OF THE DISCLOSURE

[0001] The present disclosure relates generally to
communication devices, and more particularly to radios
having RFID capability.

BACKGROUND

[0002] Radio communication devices, such as hand-
held two-way radios, vehicular or mobile radios, are often
stored in a warehouse or shipped to a distributer or cus-
tomer in large quantities. Inventory tracking of such de-
vices is thus important. It is desirable that tracking mech-
anisms not interfere with the overall radio form factor or
user interface of the radio. Expeditious tracking without
having to open containers and/or handle the actual radio
would improve operational efficiency and minimize the
likelihood of damage to the radio.

[0003] Radio frequency identification (RFID) technol-
ogy is becoming increasingly important for logistics con-
cerns, material handling and inventory management in
retail stores, warehouses, distribution centers, buildings,
and like controlled or confined areas. However, the im-
plementation of an RFID tag on a product presents chal-
lenges that can involve forming a whole new product line.
Products that ship without an RFID tag do not lend them-
selves well to being retrofitted at a later time.

[0004] Accordingly, it would be desirable to combine
the benefits of RFID to the portable radio environment.

BRIEF DESCRIPTION OF THE FIGURES

[0005] The accompanying figures, where like refer-
ence numerals refer to identical or functionally similar
elements throughout the separate views, together with
the detailed description below, are incorporated in and
form part of the specification, and serve to further illus-
trate embodiments of concepts that include the claimed
invention, and explain various principles and advantages
of those embodiments.

FIG. 1 shows a portable radio incorporating an RFID
tag embedded into an external radio feature in ac-
cordance with various embodiments;

FIG. 2 shows an RFID tag embedded into a control
knob for a portable radio in accordance with the var-
ious embodiments;

FIG. 3 shows a further embodiment of an RFID tag
embedded into a control knob for a portable radio in
accordance with the various embodiments;

FIG. 4 shows an inventory tracking example for ra-
dios each having an RFID tag embedded into an
external radio feature in accordance with the various
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embodiments; and

FIG. 5 is a method for retrofitting a radio in accord-
ance with the various embodiments.

[0006] Skilled artisans will appreciate that elements in
the figures are illustrated for simplicity and clarity and
have not necessarily been drawn to scale. For example,
the dimensions of some of the elements in the figures
may be exaggerated relative to other elements to help
to improve understanding of embodiments of the present
invention.

[0007] The apparatus and method components have
been represented where appropriate by conventional
symbols in the drawings, showing only those specific de-
tails thatare pertinent to understanding the embodiments
of the present invention so as not to obscure the disclo-
sure with details that will be readily apparent to those of
ordinary skillin the art having the benefit of the description
herein.

DETAILED DESCRIPTION

[0008] Briefly, there is described herein a radio com-
prising a radio housing having an external radio feature
coupled thereto, the external radio feature being remov-
able and replaceable by another external radio feature
having a radio frequency identification (RFID) tag em-
bedded therein for retrofitting the radio with RFID capa-
bility. The external radio feature may be any radio ele-
ment which can be removed and replaced at the radio
housing. The external radio feature may comprise for ex-
ample, a removable knob, such as a volume control knob
or a channel selector knob, an antenna, an identification
band, an external battery pack or a battery cover, or a
belt clip.

[0009] FIG. 1is aradio 100, such as a two-way radio,
formed in accordance with the various embodiments. Ra-
dio 100 comprises aradio housing 102 having an external
radio feature located on a surface of the radio housing.
In accordance with the various embodiments, the exter-
nal radio feature(s) are removable and replaceable. The
external radio features may comprise a control knob,
such as volume control knob 106 or channel control knob
108, anantenna 110, anidentificationband 112, abattery
pack or a battery cover 116, and/or a belt clip 114. In
accordance with the various embodiments, the external
radio feature has an RFID tag embedded therein. In ac-
cordance with the various embodiments, original external
radio features (knobs, antennas, clips and the like) with-
out RFID capability can be removed and replaced with
external radio features having RFID tags 120 embedded
therein, thus retrofitting the handheld radio 100 with RFID
capability. A radio or group of radios can also be updated
with new RFID tags by simply removing and replacing
the old external radio feature(s) with new external radio
features having a new RFID tag embedded therein.
[0010] FIG. 1 shows various examples for location
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where the RFID tag 120 may be placed. The RFID tag
120 may be imbedded into the end of the removable an-
tenna 104, or attached as a separate RFID antenna tip
to an antenna. Known attachments means can be used.
The RFID tag 120 may be also integrated into an identi-
fication band. These replaceable bands are typically cou-
pled to an antenna to provide user identification or user
group identification. These bands are generally made of
a rubber (but may be made of other suitable materials)
and come in different colors. The bands can be easily
replaced. In accordance with the various embodiments,
the RFID tag 120 may be made a part of such a band,
to offer yet another way of RFID radio integration. To
ensure RFID good performance, RFID tag 120 preferably
resides outside of RF blocking elements, such as metal
housings, batteries, and the like.

[0011] An RFID system typically includes at least one
RFID reader, also known as an RFID interrogator, and
an RFID tag that is usually attached to, or associated
with, an individual item, or to a package for the item. The
RFID reader interrogates one or more RFID tags in its
coverage range by transmitting a radio frequency (RF)
signal, and the RFID tag, which senses the interrogating
RF signal, responds by transmitting a return RF signal.
The RFID tag either generates the return RF signal orig-
inally, or reflects back a portion of the interrogating RF
signal in a process known as backscatter. The return RF
signal may further encode data stored internally in the
tag, such as a number. The return signal is demodulated
and decoded by the reader, which thereby identifies,
counts, or otherwise interacts with the associated item.
The decoded data can denote a serial number, a price,
a date, a destination, other attribute(s), or any combina-
tion of attributes, and so on.

[0012] Embedding the RFID tag 120 into an external
removable external feature of the radio 100 provides a
simple and cost effective way to retrofit existing radios
with RFID tags while maintaining product’s esthetics, us-
ability, andreliability. The RFID tag 120 can also be easily
replaced by replacing the external radio feature without
having to redesign or reconfigure any components inter-
nal to the radio housing 102. When the external radio
feature having the RFID tag 120 embedded therein is
coupled to the radio 100, the external radio feature pro-
vides first and second functions, a first radio function and
an RFID tag function. The first radio function may be for
example a control knob, antenna, belt clip, band identifier
or other removable external radio feature that provides
a radio control or user interface.

[0013] While shown as a handheld (or portable) radio
100, the radio may also be a vehicular radio or vehicular
radio or stationary radio having accessible, removable
external radio features. Thus, a vehicular radio used in
a public safety environment, such as a police vehicular
radio, can be retrofitted with RFID capability by simply
changing out a control knob, such as knob 108. This al-
lows for upgrades to take place without having to remove
the radio from the car or remove a stationary vehicle from
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its station.

[0014] FIG.2showsthe RFID tag 120 beingembedded
into the knob 108 for a radio in accordance with embod-
iments disclosed herein. As seen in FIG. 2, a small RFID
tag 120 can be integrated into a removable external el-
ement, shown here as knob 108. The RFID tag 120 is
encapsulated between a base 208 and a cover 218. The
RFID tag 120 is thus hidden within the knob 108 main-
taining the radio’s esthetics, user interface and function-
ality. The RFID tag 120 can be encapsulated into the
knob 108 by using a variety of techniques, such as over-
molding, insert molding, snap fit and or press fit, adhe-
sive, and/or ultrasonic welding assemblies and tech-
niques to name a few. There is no need for any special
manufacturing process to encapsulate the RFID tag 120.
Knobs, external antenna, belt clip and other external ra-
dio features are all good candidates for such an imple-
mentation. The removable external radio feature being
embedded with an RFID tag 120 allows for an easy retrofit
to radio products. For best performance, the RFID tag
120 should not be blocked or shielded and preferably sits
high when the radio is packaged in boxes or other con-
tainers. Embedding the RFID tag 120 within a control
knob (or other external radio feature, protects the tag
from physical damage. The radio may be a handheld
radio, as shown in FIG. 1, or other radio, such as a ve-
hicular radio or stationary radio.

[0015] FIG. 3 shows a further embodiment of the RFID
tag 120 being embedded into a knob for a radio in ac-
cordance with embodiments disclosed herein. In this ex-
ample base 208 is pre-molded as a first shot process.
The RFID tag 120 is then inserted into the pre-molded
base 208 and caped with an insulation plug 318, such
as siliconrubber or other suitable protective material. The
cover 218 is then formed with injection molding as a sec-
ond shot process. The plug 318 insulates the RFID tag
120 during the second shot over-mold process. Samples
of this two-shot process for encapsulating the RFID tag
have been tested with successful results.

[0016] FIG. 4 shows an example of an inventory track-
ing system for plurality of radios each having an RFID
tag embedded into an external radio feature in accord-
ance with the various embodiments. Each radio 100 with-
in the container 402 has an RFID tag, such as RFID tag
120, embedded into an external radio feature as previ-
ously described. An RFID reader 404 can read the tags,
without having to open the container, to gather informa-
tion pertaining to the radios. Both hand-held scanners
and bench-mount scanners can be used. For best per-
formance, the RFID tag 120 should not be blocked or
shielded and preferably sits high within the container 402.
Use of the embedded RFID tag into an external radio
feature provides substantial benefits for asset manage-
ment, inventory tracking, etc. as compared with say bar-
code technologies. Radio frequency identification pro-
vides a bulk data capture technology that, unlike bar-
codes, allows to quickly, accurately, and simultaneously
read many tagged radios without requiring a direct line
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of sight between the RFID tag 120 and the reader 404.
[0017] FIG.5isamethodforretrofitting a portable radio
in accordance with the various embodiments. Method
500 begins by embedding an RF tag into an external
radio feature at 502. A radio can then be retrofitted at
504 by removing an existing external radio feature and
replacing it with the external radio feature having the
RFID tag embedded therein.

[0018] Accordingly, there has been provided an exter-
nal radio feature having an embedded RFID tag to pro-
vide RFID capability to a radio. The external radio feature
is removable and replaceable thus facilitating the retro-
fitting of radios with RFID tags. The RFID tag can beread
under wide variety of circumstances, where barcodes or
other optically read technologies would not be practical.
The implementation can be done with either passive or
active RFID tags. Active RFID tags have their own power
source. Passive RFID tags do not require batteries, and
can be much smaller and have a virtually unlimited life
span. The ease of retrofitting radio devices in the field
greatly facilitates upgrading the radios.

[0019] The use ofthe retrofit control or another replace-
able external radio element having RFID avoids having
to create special radio housings. The retrofit external ra-
dio feature with RFID provides a cost effective way to
retrofit existing radios with RFID tags, while maintaining
product’s user interface, esthetics, usability, and reliabil-
ity. The use of an embedded RFID tag allows for expe-
ditious tracking of the portable radios without having to
open containers and/or handle the actual radio which
greatly improves operational costs and minimizes the
likelihood of damage to the product.

[0020] In the foregoing specification, specific embodi-
ments have been described. However, one of ordinary
skill in the art appreciates that various modifications and
changes can be made without departing from the scope
of the invention as set forth in the claims below. Accord-
ingly, the specification and figures are to be regarded in
an illustrative rather than a restrictive sense, and all such
modifications are intended to be included within the
scope of present teachings. Any published standards or
other well-established industry practices referred to here-
in include only the teachings and information contained
in and/or described by such publications as of the time
of filing the present application.

[0021] The benefits, advantages, solutions to prob-
lems, and any element(s) that may cause any benefit,
advantage, or solution to occur or become more pro-
nounced are not to be construed as a critical, required,
or essential features or elements of any or all the claims.
The invention is defined solely by the appended claims
including any made during the pendency of this applica-
tion and all equivalents of those claims as issued.
[0022] Moreover in this document, relational terms
such as first and second, top and bottom, and the like
may be used solely to distinguish one entity or action
from another entity or action without necessarily requiring
orimplying any actual such relationship or order between
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such entities or actions. The terms "comprises," "com-
prising," "has", "having," "includes", "including," "con-
tains", "containing" or any other variation thereof, are in-
tended to cover a non-exclusive inclusion, such that a
process, method, article, or apparatus that comprises,
has, includes, contains a list of elements does notinclude
only those elements but may include other elements not
expressly listed or inherent to such process, method, ar-
ticle, or apparatus. An element proceeded by
"comprises ...a", "has ...a", "includes ...a", "contains ...a"
does not, without more constraints, preclude the exist-
ence of additional identical elements in the process,
method, article, or apparatus that comprises, has, in-
cludes, contains the element. The terms "a" and "an" are
defined as one or more unless explicitly stated otherwise
herein. The terms "substantially", "essentially", "approx-
imately", "about" or any other version thereof, are defined
as being close to as understood by one of ordinary skill
in the art, and in one non-limiting embodiment the term
is defined to be within 10%, in another embodiment within
5%, in another embodiment within 1% and in another
embodiment within 0.5%. The term "coupled" as used
herein is defined as connected, although not necessarily
directly and not necessarily mechanically. A device or
structure thatis "configured" in a certain way is configured
in at least that way, but may also be configured in ways
that are not listed.

[0023] The Abstract of the Disclosure is provided to
allow the reader to quickly ascertain the nature of the
technical disclosure. It is submitted with the understand-
ing that it will not be used to interpret or limit the scope
or meaning of the claims. In addition, in the foregoing
Detailed Description, it can be seen that various features
are grouped together in various embodiments for the pur-
pose of streamlining the disclosure. This method of dis-
closure is not to be interpreted as reflecting an intention
thatthe claimed embodiments require more features than
are expressly recited in each claim. Rather, as the fol-
lowing claims reflect, inventive subject matter lies in less
than all features of a single disclosed embodiment. Thus
the following claims are hereby incorporated into the De-
tailed Description, with each claim standing on its own

as a separately claimed subject matter.

Claims
1. A radio, comprising:

a radio housing comprising an external radio
feature located on a surface of the radio housing,
the external radio feature being removable and
replaceable by another external radio feature
having an RFID tag embedded therein for retro-
fitting the radio device with RFID capability.

2. The radio of claim 1, wherein the RFID tag is em-
bedded within a removable volume control knob.
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3. The radio of claim 1, wherein the RFID tag is em-
bedded within a removable channel control knob.

4. The radio of claim 1, wherein the RFIID tag is em-
bedded within a removable antenna. 5

5. The radio of claim 1, wherein the RFIID tag is em-
bedded within a removable band of an antenna.

6. Theradioof claim 1, wherein the radio is a handheld 70
radio and the RFID tag is embedded within a belt
clip of the handheld radio.

7. The radio of claim 1, wherein the RFID tag resides
outside RF blocking elements of the radio. 15

8. The radio of claim 1, wherein the external radio fea-
ture provides a first radio function and second RFID
tag function.

20
9. Theradio of claim 1, wherein the radio comprises at
least one of:
a handheld radio, a vehicular radio, a stationary
radio. 25

10. A method to retrofit a radio, comprising:

embedding a radio frequency identification
(RFID) tag within an external radio element; 30
providing the radio with an external removable
radio element; and

retrofitting the radio by replacing an existing ex-
ternal radio element with the external radio ele-
ment having the RFID tag embedded therein. 35

11. The method of claim 10, wherein the RFID tag is
embedded within a removable radio control knob.

12. The method of claim 10, wherein the RFID tag is 40
embedded within a removable battery cover or re-
movable battery pack.

13. The method of claim 10, wherein the RFID tag is
embedded within a removable antenna. 45

14. The method of claim 10 wherein the RFID tag is em-
bedded within a removable belt clip.

15. The method of claim 10, wherein the RFID tag is 50
embedded within a replaceable radio identification
band, the replaceable radio identification band for
mounting to an external antenna of the radio.

55
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